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A review. Melanin-concentrating hormone (MCH) is. a cyclic 19-amino-acid 
neuropeptide that has been considered to play a key role in the regulation 
of feeding and energy homeostasis. To date, two receptor subtypes for MCH 
(designated MCH1 and MCH2) have been identified; the MCH1 receptor has 
been proposed to mediate the physiol. functions of MCH in rodents. In 
addition to the crucial roles of MCH in feeding behavior, anatomical and 
neurochem. studies suggest that the MCH/MCH1 system is involved in the 
regulation of emotion and stress responses. This assumption has been 
supported by a recent series of neurochem. and behavioral studies. 
Indeed, several lines of evidence show that MCH activates stress responses 
and induces depressive- and anxiety-like behaviors, while the blockade of 
MCH1 receptors results in antidepressant and anxiolytic effects in various 
rodent models. Moreover, MCH may decrease reward activity while 
increasing hypothalamus -pituitary adrenal axis activity, both of which may 
underlie the neurochem. mechanisms of the depression and 
anxiety-like effects induced by MCH. The effects of MCH1 
receptor antagonists in animal models, together with 

their rapid onset of effect and lack of adverse CNS effects, suggest that 
they deserve further investigation as potential new treatments for 
depression and anxiety disorders. 
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AB The present invention discloses N-aryl-N' -arylcycloalkylureas 
(Ar2N(R2)C( :X)N(YR1) (ZArl) ; I; variables defined below; e.g. 
N 1 - (3-trif luoro-4-f luorophenyl) -N- [trans-4- (3-cyanophenyl) -4- 
hydroxycyclohexyl] -N- [2- ( 1-pyrrolidinyl ) ethyl] urea hydrochloride) , which 
are novel antagonists for melanin-concentrating hormone (MCH) , as well as 

methods 

for preparing such compds . In another embodiment, the invention discloses 
pharmaceutical compns. comprising such MCH antagonists as well as methods 
of using them to treat obesity, metabolic disorders, eating disorders such 
as hyperphagia, and diabetes. For I: Arl is aryl, heteroaryl, 
(R7)p-substituted aryl or (R7) p-substituted heteroaryl (p = 1-3; each R7 = 
alkyl, cycloalkyl, halo, -CN, alkoxy, -CF3, -0CF3, pyrazolyl , ' etc . ) . Ar2 
is aryl, heteroaryl, (R7) p-substituted aryl or (R7)p-substituted 
heteroaryl (p = 1-3; each R7 = alkyl, cycloalkyl, halo, -CN, alkoxy, -CF3, 
-0CF3, pyrazolyl, etc.); X is 0, S or N- (CN) ; Y is a single bond or 
alkylene; Z is a C4-C8 cycloalkylene or C4-C8 heterocycloalkylene ; or Rl 
is -N(R3)2, -N(H)C(0)alkyleneN(R3)2, -C (0) N (H) alkyleneN (R3 ) 2 , 
-C (0) N (alkyl ) alkyleneN (R3 ) 2 , -alkyleneC (H) (OH) alkyleneN (R3 ) 2 , 
-N(alkyl)alkyleneN(R3)2, -N (H) alkyleneC (0) R5 , - 

N (alkyl) alkyleneN (alkyl) S02R5 or -N (alkyl) alkyleneC (0) N (R3) 2 ; R2 = H, 
alkyl; addnl. details are given in the claims. Although the methods of 
preparation are not claimed, many example prepns . and characterization data for 
hundreds of I are included. Ki values for binding of many I to the MCH 
receptor are tabulated; they range from 1 to 600 nM, e.g. 1.6 nM for II. 
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Melanin-concentrating hormone (MCH) is orexigenic (stimulates food 
Two receptors for MCH have been identified in humans, MCH1-R and 



MCH2-R. SNAP-7941 is a small mo l 
MCH^ induhed food intake in raKS 

young g rowings at S a nd in ma t ur e rats fed a high-fat diet. Preliminary 
testing with SNAP7941 in animal models of depression and anxie'ty - 



MCH1-R antagonist . SNA P-7941 i nhibits 
BNAP-7941 alone reduced* weight gaih'TTi — 
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shows it has antidepressant and, an xiolyt ic effects. SNAP7941 should 
undergo^rurther development as an anor&dtic, antidepress ant and 

anxiolytic. *""~* r ' : 
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II 



AB Title compds. I [wherein Rl = independently H, halo, CN, N02, 

(cyclo)alkyl, (cyclo) alkenyl, (hetero) aryl, amino, acyl, carbamoyl, etc.; 
R2, R3 = independently H, halo, CN, NH2, (un) substituted alkyl, 
(hetero) aryl; R4 = (cyclo) alkyl , amino, etc.; R5 = independently H, 
(un) substituted (hetero) aryl , alkyl; R6 = independently H, alkyl; R7 = 
independently H, alkyl, phenyl (alkyl) ; n = 1-5; q = 0-2; X = independently 
CR1, N, provided that if one X = N, then the remaining X = CR1; or 
pharmaceutical^ acceptable salts thereof] were prepared as selective 
antagonists for melanin-concentrating hormone-1 (MCH1) receptors. For example, 
amidation of bis (4 -fluorophenyl) acetic acid with N- [3- [1- (3 -ami nop ropy 1) -4- 
piperidinyl ] phenyl] -2 -methylpropanamide gave II. The latter showed 
binding affinity (Ki = 1.3 nM) in a radioligand binding assay using cloned 
rat MCH1 and produced an increase in bladder capacity in rats relative to 
baseline capacity in a continuous slow transvesicular infusion model 
assay. Thus, I and pharmaceutical composition comprising I are useful for the 
treatment of obesity, depression, anxiety, and other affective, 
urinary, or eating disorders. 
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AB Amine compds . represented by the formula (I) or salts thereof [Arl = 

(un) substituted cyclic group/ R = H, Cl-6 alkyl, halo-Cl-6 alkyl, each 
(un) substituted Ph or pyridyl; Ral-Ra4 = H, Cl-6 alkyl, halo-Cl-6 alkyl, 
halo, cyano, Cl-6 alkoxy-, halo-Cl-6 alkoxy, Cl-6 alkylthio, halo-Cl-6 
alkylthio, NH2, mono- or di(Cl-6 alkyDamino, CHO, Cl-6 alkylcarbonyl, 
halo-Cl-6 alkylcarbonyl, Cl-6 alkylsulf onyl , halo-Cl-6 alkylsulf onyl , each 
(un) substituted pyridyl or Ph; Ar = (un) substituted mono cyclic aromatic 
ring; Y = alkylene or haloalkylene; Rl , R2 - H, Cl-6 alkyl; or NR1R2 
together forms (un) substituted N-containing heterocyclic ring; or NR1 and Y 
together forms (un) substituted N-containing heterocyclic ring and R2 = H or 
Cl-6 alkyl; provided that when NR1R2 together forms N- containing heterocyclic 
ring or R = Cl-4 alkyl, Arl = (un) substituted cyclic group] are prepared 
These compds. have antagonistic activity against melanin-concentrating hormone 
(MCH) and are useful as preventives/therapeutic agents for obesity , 
depxegiSlon, o r anxiety,, or as antifeeding agents (appetite 
cfepressants) . For example, N- [2 - [4 - [1- (1-azepanyl) ethyl] phenyl] ethyl] -4 ' - 
chloro-1, 1' -biphenyl-4-carboxamide showed IC50 of 3 nM for inhibiting the 
binding of [36S] -guanosine 5 ■- (y-thio) triphosphate to CHO cells 
expressing human SLC-1 receptoj: (MCH1) . A tablet formulation containing 
4 1 -chloro-N- [2- [4- ( 1 -pyrrol fatnylme thyl ) phenyl ] propyl ] -1,1 » -biphenyl-4- 
carboxamide was prepared 
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R 1 R2 NX YZNR 3 COWABb [Rl, R2 = H, (substituted) alkyl, cycloalkyl, 
heterocyclyl, Ph, pyridyl; R1R2 = alkylene optionally interrupted by CH:N, 
CH:CH, O, S, SO, S02 , CO, imino, etc.; R3 = H, alkyl, cycloalkyl, 
cycloalkylalkyl; X = alkylene optionally interrupted by CH:CH, 
C.tplbond.C, O, S, SO, S02 , CO, imino ; W = CR6aR6bO, CR7a:CR7c, etc.; Z = 
bond, (fused) (alkyl-substituted) alkylene; Y, A, B = Cy; b = 0, 1; Cy = 
(substituted) (unsatd.) carbocyclyl, Ph, (aromatic) heterocyclyl; R6a, R6b 
H, alkyl, CF3 ; R7a, R7c = H, F, CI, alkyl, CF3 ; with provisos and specific 
exceptions], were prepared for treatment of obesity, diabetes, heart 
failure, arteriosclerosis, hypertension, arthritis, mastocytosis, 
depr e s s i on , anx i e t y_ , etc. Thus, Me aminoacetate hydrochloride, 
Et3N, and N- [3-chloro-4- ( 2 -oxoethoxy) phenyl] -2- (2,4- 

dichlorophenoxy) acetamide in CH2C12/THF were treated with NaBH(OAc)3 
followed by stirring for 3 h to give 78% Me [2 - [2 -chloro-4- [2 - (2 , 4- 
dichlorophenoxy) acetylamino] phenoxy] ethylamino] acetate . Tested title 
compds. bound to MCH-1 receptors with IC50 = 17-41 nM. 
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Melanin concentrating hormone is an orexigenic hypothalamic neuropeptide, which 
plays an important role in the complex regulation of energy balance and 
body weight mediated by the melanin concentrating hormone receptor subtype 1 
(MCH1) . 

Compelling Pharmacol, evidence implicating MCH1 signaling in the 
regulation of food intake and energy expenditure has generated a great 
deal of interest by pharmaceutical companies as MCH1 antagonists may have 
potential therapeutic benefit in the treatment of obesity and 
metabolic syndrome. Although radioligand receptor binding assay has been 
one of the most powerful tools for receptor research and drug discovery, 
the limitations of radioisotopes and the problems related to safety and 
waste disposal limits their application in high throughput screening and 
has led to a growing interest in alternative, nonradioactive technologies. 
To develop a sensitive and reproducible assay system for MCH1, the 
time-resolved fluorescence (TRF) receptor binding assay with AcroWell 
filter plates was tested and validated. Comparing to the radioligand 
receptor binding assay for MCH1, the TRF assay presented higher Z/Z' 
factors with the lower signal-to-noise ratio. The known high-affinity 
MCH1 receptor antagonist, SNAP-7941, exhibited 

an IC50 value of 1.66±0.10 nM that is very similar to the IC50 value of 
MCH in a radioligand binding assay with an excellent correlation coefficient 
(0.9884). These results suggest that our TRF receptor binding assay for 
MCH1 can achieve the desired sensitivity and reproducibility to replace 
the radioligand receptor assay in a fluorometric system that can be 
developed for high throughput screening. 
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LANGUAGE : Engl i sh 

AB Melanin concentrating hormone (MCH) is a cyclic neuropeptide expressed in the 
lateral hypothalamus that plays an important role in energy homeostasis. 
To investigate the Pharmacol, consequences of inhibiting MCH signaling in 
murine obesity models, we examined the effect of acute and chronic 
administration of a selective MCH1 receptor 

antagonist (SCH-A) in diet-induced obese (DIO) and Lep ob/ob mice. 
Oral administration of SCH-A for 5 consecutive days (30 mg/kg q.d.) 
produced hypophagia, a loss of body weight and adiposity, and decreased 
plasma leptin levels in DIO mice, and hypophagia and reduced weight gain in 
Lep ob/ob mice. Chronic administration of SCH-A to DIO mice decreased 
food intake, body weight and adiposity, and plasma leptin and free fatty 
acids. These effects were accompanied by increases in several 
hypothalamic neuropeptides. Acute administration of SCH-A (30 mg/kg) 
prevented the decrease in energy expenditure associated with food 
restriction. These results indicate that MCH1 receptor 
antagonists may be effective in the treatment of obesity 
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AB The present invention relates to compds . I [R = NR1R2; Rl, R2 = H, OH, 
(un) substituted, (un) branched, cyclic Cl-8-alkyl, C2-8-alkenyl ; NR1R2 = 
(un) substituted heterocyclic, heteroaryl 3- to 15-membered ring; L, LI = 
linking groups, (Z) j (CR3aR3b) m (Zl) j (R4aR4b) n (Z2 ) j ; Z, Zl, Z2 = NR5 , O, 
SQ2, NR5S02, S02NR5 ; j = 0, 1; R5 = H, linear, branched or cyclic 
Cl-4-alkyl; R3a, R3b, R4a, R4b = H, OH, halogen, linear, branched or 
cyclic Cl-4-alkyl, Cl-4-haloalkyl , Cl-4-alkoxy; CR3aR3b, CR4aR4b = C:X; X 
=0, S, NR5; m, n = 0 - 5; optionally, when m, n = 2 then R3bR3b, R4bR4b = 
bond; J = AB, especially, C6H4 (C6H4Ra) -4 ; A, B = carbocyclic, aryl, 
heterocyclic, heteroaryl (with the proviso that at least one of A and B = 
aryl, heteroaryl); Ra = F, CI, N02 , CN, OH, NH2, NMe2, OMe, NC(:0)Me, 
C02R7, CF3, linear, branched or cyclic Cl-4-alkyl; R7 = H, linear, 
branched or cyclic Cl-10-alkyl] , their enantiomers, stereoisomers and 
their pharmaceutical^ acceptable salts, capable of serving as moderators 
of human and mammalian appetite and as such provides a means for reducing 
body mass. Thus, 4 ' -f luoro-1 , 1 1 -biphenyl-4-carboxylic acid 
N- [(S) -6- (dimethylamino)methyl-l,2,3,4-tetrahydronaphthalen-2-yl] -N- 
methylamide (II) was prepared from 6-bromo-l, 2 , 3 , 4-tetrahydronaphthalen-2- 
amine via reductive ammoniation with NH40H in MeOH containing NaCNBH3 , 
amidation of 4 1 -f luoro- 1 , 1 1 -biphenyl -4 -carboxylic acid in DMF containing EDCI, 
HOBT and Et3N, cyanation with Zn(CN)2 in NMP containing Et3Zn and catalytic 
Pd(OAc)2/P(C6H4Me-4)3, methylation with Mel in DMF containing NaH, reduction 

over 

Raney Ni in DMF containing NH40H, dimethylation with HCHO in DMF containing 
NaBH(OAc)3 and isolation of the S enantiomer. The compds. of the present 
invention are selective against melanin concentrating hormone and do not have 

the 

pernicious side effects resulting from compds. which interact with other 
appetite related brain receptors. The melanin concentrating hormone 
antagonistic 

activity of II was determined [IC50 = 60 nM vs. MCH-1 receptor; IC50 = 100,000 
nM vs. 5-HT2C receptor] . 
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AB Title compds. I [wherein Rl = independently H, halo, CN, N02 , 

(cyclo) alkyl, (cyclo) alkenyl , (hetero) aryl , amino, acyl, carbamoyl, etc.; 
R2, R3 = independently H, halo, CN, NH2 , (un) substituted alkyl, 
(hetero)aryl; R4 = (cyclo) alkyl , amino, etc.; R5 = independently H, 
(un) substituted (hetero) aryl , alkyl; R6 = independently H, alkyl; R7 = 
independently H, alkyl, phenyl (alkyl) ; n = 1-5; q = 0-2; X = independently 
CR1, N, provided that if one X = N, then the remaining X = CR1; or 
pharmaceutical^ acceptable salts thereof] were prepared as selective 
antagonists for melanin-concentrating hormone-1 (MCH1) receptors. For example, 
amidation of bis (4 -fluorophenyl) acetic acid with N- [3 - [1- (3 -aminopropyl) -4 - 
piperidinyl] phenyl] -2-methylpropanamide gave II. The latter showed 
binding affinity (Ki = 1.3 nM) in a radioligand binding assay using cloned 
rat MCH1 and produced an increase in bladder capacity in rats relative to 
baseline capacity in a continuous slow transvesicular infusion model 
assay. Thus, I and pharmaceutical composition comprising I are useful for the 
treatment of obesit y, depression , anxiety^ and other affective, 
urinary, or eating disorders ~ * ~ "* 
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AB A review. The compelling genetic and Pharmacol, evidence implicating 

melanin-concentrating hormone-1 receptor (MCH-1R) signaling in the regulation 

of 
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food intake and energy expenditure has generated a great deal of interest 
by pharmaceutical companies for the discovery of MCH-1R antagonists, 
evidenced by the increased number of patents describing MCH-1R antagonists 
for the treatment of obesity and metabolic syndrome. The 
structural diversity of small mol . weight drug-like MCH-1R antagonists 
produced and preclin. studies showing hypophagia and weight loss with small 
mol. weight and peptidal antagonists in rodents is encouraging and suggests 
that the identification of clin. candidates will be forthcoming. 
REFERENCE COUNT: 97 THERE ARE 97 CITED REFERENCES AVAILABLE FOR THIS 
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III 



AB Title compds. I [Rl, R2 = H, (un) substituted alkyl, cycloalkyl, etc; X = 
alkyl, alkenyl, alkynyl, etc.; W, Z = alkylene with provisos; Y = Cy with 
provisos; A = Cy; B = Cy, alkyl, alkenyl, etc.; Cy = (un) subsitiuted 
carbocycle, heterocycle] and their pharmaceutical ly acceptable salts and 
formulations were prepared For example, palladium mediated coupling of 
bromopyridine II, e.g., prepared from 4-iodophenol in 2-steps, and 
4-bromophenylboronic acid afforded claimed ethynylpyridine III in 11% 
yield. In melanin concentrating hormone receptor (MCH-1R) binding assays, 
2-examples of compds. I exhibited IC50 values ranging from 8-74 nM, e.g., 
the IC50 of ethynylpyridine III was 8 nM. Compds. I are claimed useful 
for the treatment of metabolic disorders and/or eating disorders, in 
particular, obesity, bulimia, anorexia, hyperphagia and 
diabetes . 
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Obesity has reached epidemic levels worldwide. Of patients who 
do lose weight, 95% regain all lost weight within 5 yr. Currently, 5 million 
patients are treated for obesity with an estimated 55 million going 
untreated in the US alone. Melanin Concentrating hormone (MCH) is a cyclic 
19-amino acid neuropeptide that is an important regulator of energy 
balance in rodents. Evidence for its role as a modulator of energy 
balance include: 1) its location in brain areas associated with the control 
of feeding. 2) MCH levels are regulated in fasted and obese animals. 3) 
Intracerebroventricular administration increases food intake. 4) MCH 
knockout mice are lean and hypophagic. This poster reveals the one step 
library-derived discovery of novel highly potent, functionally active 
tetrazole based small mol . MCH1 receptor 
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antagonists. A rapid hit-lead transition and results from in vivo 
efficacy studies in fasted rats are also described. 
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AB Obesity has reached epidemic levels worldwide. Of patients who 

do lose weight, 95% regain all lost weight within 5 yr. Currently, 5 million 
patients are treated for obesity with an estimated 55 million going 
untreated in the US alone. Melanin Concentrating hormone (MCH) is a cyclic 
19 -amino acid neuropeptide that is an important regulator of energy 
balance in rodents . Evidence for its role as a modulator of energy 
balance include: 1) its location in brain areas associated with the control 
of feeding. 2) MCH levels regulated in fasted and obese animals. 3) 
Intracerebroventricular administration increases food intake. 4) MCH 
knockout mice are lean and hypophagic. 5) MCH over -expressing mice have 
an obese phenotype. This poster reveals a library-derived discovery of a 
novel highly potent, functionally active, small mol . series of 
MCH1 receptor antagonists with the generic 

structure shown below 1. SAR studies and preliminary pharmacokinetic data 
are revealed. 
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